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FBEFACa 


To  facilitate  handling  the  surrey  of  the  literature,  the 
subject  natter  of  this  dissertation  is  presented  in  three  sections. 

In  the  first  section  the  syntheses  of  intermediates,  l,2-epoxy-3“ 
aryloxypropanes,  is  presented.  Amino  alcohol  derivatives  formed  by 
reacting  these  intermediates  with  pyrrolidine,  piperidine,  or  morpho- 
line are  discussed  in  the  second  section.  In  the  third  seotlon  chloro- 
carbonate  derivatives  of  pyrrolidine  are  discussed.  The  material  is 
presented  in  detailed  form  so  that  future  investigators  may  easily  dup- 
licate this  work. 

All  temperatures  refer  to  the  centigrade  scale,  and  its  sym- 
bol is  omitted.  All  melting  points  and  boiling  points  reported  are 
corrected  values.  The  thermometers  used  were  calibrated  against  a set 
of  thermometers  standardised  by  the  Bureau  of  Standards. 

The  dlehlorohydrln  used  in  the  preparation  of  the  1,2-epoxy- 
3-aryl oxypropanes  is  a commercial  mixture  composed  of  approximately 
70 i>  2,3-dlchloro-l-propanol  and  3°$  l,3-dichloro-2-propanol  obtained 
from  Shell  Chemical  Corporation  and  used  without  further  purification. 

Yields  of  1, 2-epoxy- 3-aryl oxypropanes  are  based  upon  the  molar 
quantity  of  phenol  or  substituted  phenol  which  was  used  in  the  synthesis. 
In  the  case  of  the  amino  alcohol  derivatives,  the  yields  are  based  upon 
the  amount  of  l,2-opoxy-3-aryloxypropane  used.  The  yields  of  the  chloro- 
c&rbonate  derivatives  are  based  upon  the  amounts  of  pyrrolidine  used. 

In  reporting  the  recrystallising  solvents  there  will  appear 

mixtures  as:  ethanol-ether,  absolute  ethanol-aeet one-ether,  and  ethanol- 

water.  The  first-mentioned  solvent  in  each  case  is  the  one  which  dis- 
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solves  the  product  and  the  other(s)  promote  crystallisation. 

Unless  Indicated  on  data  sheet,  all  compounds  reported  are 

new. 


The  manner  of  listing  references  Is  the  customary  one  used 
hy  journals  of  the  American  Chemical  Society.  The  abbreviations  ef 
Journals  are  those  adopted  as  official  by  Chemical  Abstracts. 
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Chapter  I 
INTRODUCTIOH 

The  search  for  new  chemical  compounds  with  high  therapeutic 
r&lue  le  wide-spread,  especially  In  the  field  of  the  aatlhlstamlnics 
and  anti spasaodics . Much  of  this  work  has  "been  directed  towards  the 
synthesis  of  amino  alcohols  and  amino  ethers  and  many  variations  have 
shown  marked  activity* 

This  dissertation  describes  the  preparation  of  compounds 
which  it  was  felt  might  have  some  physiological  activity  due  to  the 
types  of  groups  which  they  possess.  This  Investigation  was  limited  to 
the  synthesis  of  l,2-epoxy-3-aryloxypropanes  and  their  ties  as  inter- 
mediates in  the  preparation  of  compounds  which  are  both  amino  alcohols 
and  amino  ethers,  the  amino  group  being  pyrrolidine,  piperidine,  or 
morpholine.  There  also  appears  a series  of  compounds  prepared  from 
pyrrolidine  and  chlorocarbonates  (methyl  through  hexyl)  which  it  was 
felt  might  show  some  therapeutic  activity.  Similar  work  on  chlorocar- 
bonates is  underway  at  the  present  time  in  this  laboratory. 

The  above-mentioned  groups  were  decided  upon  after  an  examin- 
ation of  the  literature  had  revealed  that  compounds  in  which  they  were 
present  showed  decided  activity  when  tested  clinically.  Benadryl,  a 
product  of  Parke,  Davis  and  Company,  is  recognised  as  a standard  in 
the  field  of  ant ihi stamlnl es  and  examination  of  its  structure  shows  it 
to  be  an  amino  ether: 

6 5)ch-o-ch^-ch  ^/CH3 

°6*3  '0H3 
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Borovicka  and  Yondracek  (1)  prepared  derivatives  of  l-benshydryloxy-3- 
aml no-2 -propanol  which  hare  high  antihistamine  activity,  where  a methyl 
group  was  eubetituted  in  the  benshydryloxy  group  at  the  ortho,  aeta. 
and  nara  positions  and  the  aaino  group  was  plperldyl.  Kolinsky  and 
Protiva  (2)  prepared  some  basic  ethers,  which  also  show  antihistamine 
activity,  by  substituting  an  aryl  group  for  the  benghydryl  group  of 
Benadryl  and  a diethyl  for  the  dimethyl  amino  group.  One  of  the  active 
constituents  of  the  product  Aspasan,  dlphenyl-1-plperldylpropane, 
prompted  Ruddy  and  Buckley  (3)  to  extend  the  work  with  variations  of 
aorpholinyl,  dimethyl,  and  diethyl  for  the  piperidyl  group  to  determine 
if  the  spasmolytic  activity  would  be  increased.  Antispasmodic  activi- 
ties are  shown  by  compounds  which  are  members  of  the  two  homologous 
series  having  the  structure  R 


in  which  R represents  various  hydrocarbon  radicals  and  Am  is  morpjiolinyl 
or  piperidyl.  These  homologous  series  were  extended  by  Denton,  et.  al., 

(if)  by  variations  in  the  aromatic  ring.  Tale,  et.  al.,  (5)  and 
Hasurkiewics  and  Supniewski  (6)  prepared  a number  of  derivatives  of 
3-(j>»toloxy)-l,2-propaaediol  , a product  sold  by  5.  R.  Squibb  & Sons  as 
Tolserol,  for  pharmacological  screening.  Masurkiewics  and  Supniewski* s 
compounds  are  nerve  poisone,  as  is  Tolserol,  which  is  the  most  effective. 
Tourneau  (7),  (8)  prepared  some  aryloxyamino  alcohols  with  marked  anti- 
pyretic and  analgetic  properties.  Geigy  (9),  (10)  also  reported  thera- 
peutically valuable  aryloxjp-emino  alcohols  but  their  use  was  not  suggested. 


OH 
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With  this  background,  the  work  described  in  this  dissertation 


was  initiated. 


Chapter  II 

PREPARATION  Off  THE  INTERMEDIATE  1, 2-jaK)XT-3-AHTLOXTraOPA]TSS 

frgrtffig  st  MAmton 


One  of  the  general  methods  which  hare  been  employed  to  prepare 
l,2-^oxy^3**^lo3t3TP*>®Pftn**  the  reaction  of  phenols  with  epichlorohy- 
drln.  Lindeman  (11)  prepared  l,2-epoxy-3-phonoxypropane,  l,2-epoxy-3- 
(2-toloxy)  propane , and  1 , 2-epory-3“  (a-naphthoxy)  propane  In  1891  by  re- 
acting eplchlorohydrln  with  the  corresponding  phenol  In  a sealed  tube 
heated  to  150*  for  slat  hoars.  Others  who  also  used  eplchlorohydrln  are 
Boyd  and  Marie  In  1908  (12),  Marie  In  1912  (13).  Toumeau,  et.  al.  In 
1928  (14),  Newman,  et  al.  In  1947  (15)*  and.  Oelgy  in  1947  (16),  Upon 
an  ore rail  Inspection  of  this  reaction,  one  could  predict  two  products t 


In  some  oases,  (11),  (12),  and  Boyd  (17).  both  products  have  been  Iso- 
lated and  reported. 

Another  general  nethod  for  the  preparation  of  l,2-epoxy-3* 
aryloxypropanes  Is  essentially  a dehydrohalogenatlon  reaction  of  a chloro- 
hydrln  with  alkali.  In  1913.  Brenans  (18)  reported  obtaining  a mixture 
of  l,2-epozy^3~(£"nitrophenoxy)propane  and  l,3-(dl-£-nitrophenoxy)-2- 
propaael  by  reacting  £-nitrophenol  with  l,3-dlchloro-2-propanol  in  the 
presenoe  of  a 3<#  solution  of  sodium  hydroxide  for  three  weeks. 

Rosslng  (19)  in  1886  reported  the  formation  of  1,3-diphenoxy- 
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(Ar  - aryl) 


OH 
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2-propanol  by  tha  reaction  of  a solution  of  phenol  and  potassium  hydrox- 


ide with  the  sane  dichlorohydrin,  but  apparently  did  not  Isolate  the 
1 , 2-epoxy-3-phenoxypr op&ae . Glycerol  diethers  were  also  reported  by 
Llndeman  (11),  Boyd  (17),  and  Boyd  and  Marie  (12)  when  they  used  epichlo- 
rohydrin. 


sodium  hydroxide  upon  alcoholic  dichlorohydrin  and  found  it  to  take  place 
in  four  stages,  which  involve  the  formation  and  destruction  of  two  ethy- 
lene-oxide rings  consecutively  as  shown: 


Conditions  which  govern  these  four  separate  reactions  have  been  investi- 
gated (21)  and  through  modification  it  was  found  that  each  of  the  inter- 
mediate compounds  could  be  Isolated  in  good  yield*  The  rings  are  pro- 
duced by  alkali,  and  are  re-opened  by  further  alkali  or  by  add,  although 
they  remain  stable  in  neutral  solution.  From  the  published  results  of 
this  general  reaction,  it  is  apparent  that  a substitution  of  phenols  for 
alcohol  does  not  change  the  mechanism,  but  strengthens  it.  It  will  be 
noted  that  there  can  be  no  difference  in  the  product  whether  1,2-diehlero- 
3 -propanol  or  l,3-dlchloro-2-propanol  is  used. 

Lefebvre,  et.  ml.  (22)  and  Levas  and  Lefebvre  (23)  investigated 
the  possibility  of  using  BF^  in  a bensene  solution  at  0*  to  catalyse  the 
reaction  of  epichlerohydrin  and  phenol,  but  since  the  yield  of  1,2-epoxy- 


Fairbourne,  ot.  al.  (20),  (21)  made  a study  of  the  reaction  of 


CHgCl  CH2C1  0 

(B  ■*  methyl,  ethyl,  or  phenyl) 


— CH-OH 


ORj-ca 
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3-phenoxjrpropane  which  could  he  obtained  from  this  method  was  much  lover* 
it  was  not  used  for  this  work.  Boyd  and  Marie  (2h)  reported  good  results 
from  using  catalytic  amounts  of  sodium  hydroxide  in  the  reaction  of  epi- 
chlorohydrin  with  phenol  to  form  1-chl oro-3-phen oxy-2-propanol , from  which 
l,2-epoxy*3-phenoxypropane  could  be  prepared  by  dehydrohalogenation  using 
sodium  hydroxide. 

Another  method  for  the  preparation  of  the  oxirane  ring  Is  the 
oxidation  of  olefins*  which  oan  not  be  classed  as  a general  method*  but 
is  done  in  the  laboratory  by  the  use  of  oxidising  agents  such  as  perben- 
solc  add.  Werner  (25)  prepared  l*2~epoxy-3*tfPbenoxypropane  by  this 
method  In  19^6. 


The  general  method  used  for  synthesis  of  the  1 , 2-epoxy'-3-aryl- 
oxypropanes  consisted  of  heating  a mixture  of  the  phenol  and  dichlordhy 
drln  to  70*  and  adding  a 27#  solution  of  sodium  hydroxide  over  a period  of 
about  2 hours  keeping  the  temperature  between  70-60*.  After  heating  the 
mixture  for  15-60  minutes  at  100*,  it  was  then  cooled,  extracted  with 
ether*  dried,  and  distilled  at  reduced  pressure. 

All  syntheses  are  described  individually  in  the  following  pages* 
and  each  description  is  followed  by  a data  sheet  which  tabulates  some  pro- 
perties of  the  compound. 

All  of  these  intermediate  compounds  described  have  been  made 
before.  Only  l,2-epoxy»3-phenoxypropane  had  been  made  by  the  method 
herein  described. 
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In  a two-liter,  three-necked  flask,  provided  with  mechanical 
stirrer,  addition  funnel,  and  thermometer,  were  placed  188.2  g.  (2  moles) 
of  phenol  and  258  g.  (2  moles)  of  di  chi  or  ©hydrin  and  the  mixture  was 
stirred  thoroughly.  Heating  of  the  reaction  mass  was  begun  and  the  tem- 
perature was  allowed  to  climb  to  70*.  While  maintaining  a temperature 
of  70-80*,  a solution  of  160  g.  (4  moles)  of  sodium  hydroxide  dissolved 
in  4J8  g.  of  miter  was  added  over  a period  of  two  hours  and  forty-five 
minutes.  After  the  addition  of  the  sodium  hydroxide  had  been  completed, 
the  temperature  was  quickly  increased  to  100*  and  kept  there  for  fifteen 
minutes.  The  mixture  was  then  cooled  in  an  lee  bath  ts  room  tempera- 
ture and  extracted  with  ether.  The  ether  extract  was  dried  over  anhy- 
drous sodium  sulfate  overnight.  It  was  decanted  before  subjecting  the 
mixture  to  distillation  under  water-pump  vacuum  to  remove  the  low-boil- 
ing materials,  collecting  l,2-epoxy-3-phenoxypropane  at  108-110*  at 
3 mm. 


The  yield  was  85.4  g.  (or  28.5$). 
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Equation  for  Synthesis! 


+ 

01  OH  Cl 


2HaCH  ■■■  ,i 


Molecular  Formula  . 
Molecular  Weight  , 
Boiling  Point  • . 

A 

' a .<  4i-  % * * j ■ * i 

Yield  of  Product,  jf 


♦ 2Ia01  ♦ 2^0 
O' 

VSA 

150.17 

108-110* /3  am. 

1.5278 

28.5 


Q-^r-o^ 


Bote:  Shi*  lo  not  a new  compound,  (11),  (12),  (21),  and  wae  made  By  the 

method  of  Talrhoume,  et.  al.,  (21). 
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In  a one-liter,  three-necked  flask,  provided  with  mechanical 
stirrer,  addition  funnel,  and  thermometer,  were  placed  128. 56  g. 

(1  mole)  of  g-ehlorophenol  and  129  g.  (1  mole)  of  dichlorohydrin  and  the 
mixture  was  stirred  thoroughly.  Heating  of  the  reaction  mass  was  begun 
and  the  temperature  was  allowed  to  climb  to  70*.  While  maintaining  a 
temperature  of  70-80*,  a solution  of  80  g.  (2  moles)  of  sodium  hydroxide 
dissolved  in  219  g.  of  water  was  added  over  a period  of  one  hour  and 
fifty  minutes.  After  the  addition  of  the  sodium  hydroxide  had  been  com- 
pleted, the  temperature  was  quickly  Increased  to  100*  and  kept  there  for 
one  hour.  The  mixture  was  then  cooled  in  an  lee  bath  to  room  tempera- 
ture and  extracted  with  ether.  The  ether  extract  was  dried  over  anhy- 
drous  sodium  sulfate  overnight.  It  was  decanted  before  subjecting  the 
mixture  to  distillation  under  water-pump  vacuum  to  remove  the  low-boll- 
ing  materials,  collecting  1 , 2-epoxy-3“ (j£-chlorophenoxy ) propane  at 
95-9T*  0.8  an.  The  yield  was  58.4  g.  (or  31.6#). 
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Squat ion  far  Synthesis: 

cl^>  + CH2-CH-CH2  *►  2HaOH 
Cl  OH  Cl 


+ 2S&C1  + 2EjO 


Molecular  formula  . 
Molecular  Height  . 
Bolling  Point  ... 

.**. 

Held  of  Product,  i» 


* - W102 

. . . 184.62 
95-97*/0.8  m. 
. . . 1.5410 

....  31.6 


Note:  This  it  not  a new  compound,  hut  wat  made  hy  a method  different 

than  reported  in  the  literature  (15i  (16),  (26). 
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In  a one-liter,  three-necked  flask,  provided  with  mechanical 

stirrer,  addition  funnel,  and  thermometer,  were  placed  128.56  g. 

! 

(l  mole)  of  £-ehlorophenol  and  129  g«  (1  mole)  of  dichlorohydrin  and 
the  mixture  was  stirred  thoroughly.  Heating  of  the  reaction  mass  mas 
begun  and  the  temperature  was  allowed  to  climb  to  70*.  While  maintain- 
lag  a temperature  of  70-80*,  a solution  of  80  g.  (2  moles)  of  sodium 
hydroxide  dissolved  in  219  g.  of  water  was  added  over  a period  of  two 
hours  and  fifteen  minutes.  After  the  addition  of  the  sodium  hydroxide 
had  been  completed,  the  temperature  wag  quickly  Increased  to  100*  and 

l * » * 1 * , . •»  I n • « 4 4 4 4*  » s'  £ I / 

kept  there  for  fifteen  minutes.  The  mixture  was  then  cooled  In  an  ice 
bath  to  room  temperature  and  extracted  with  ether.  The  ether  extract 

^ 1 V ‘4  '»  ->  1 1 J . t A 

was  dried  over  anhydrous  sodium  sulfate  overnight.  It  was  decanted 
before  subjecting  the  mixture  to  distillation  under  water-pump  vacuum 
to  remove  the  low-boiling  materials,  collecting  l,2-epoxy-3-(jc-dhloro- 
phenoxy) propane  at  90-95°  *t  l»m.  The  yield  was  62.7  g.  (er  3 **$f). 
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Squat ion  for  Synthesis* 


Q- ® 

'01 


OHjj-CH-C^  + 
Cl  OH  01 


2SaQH 


Molecular  Formula  . 
Molecular  Weight.  . 
Boiling  Point  . . . 

.25» 

Yield  of  Product,  i» 


'Cl  0 


+ 25&C1 


‘ . .C9V102 
. . . .184.62 
90-95*/l  m. 

. . . .1.5*31 
3* 


Notet  This  is  not  a new  compound,  hut  was  made  h y a different  method 
than  that  reported  (26). 
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In  a two-liter,  three-necked  flask,  provided  with  mechanical 
stirrer,  addition  funnel,  and  thermometer,  were  placed  326.02  g. 

(2  moleo)  of  2,4-dlchlorophenol  and  258  g.  (2  moles)  of  dichlorohydrin 
and  the  mixture  was  stirred  thoroughly.  Heating  of  the  reaction  mass 
was  begun  and  the  temperature  was  allowed  to  climb  to  70*,  While  main- 
taining a temperature  of  70-80*,  a solution  of  160  g.  (4  moles)  of 
sodium  hydroxide  dissolved  in  438  g.  of  water  was  added  over  a period 
of  two  hours  and  fifty  minutes.  Stirring  was  continued  for  an  addi- 
tional thirty  minutes  at  the  same  temperature.  The  mixture  was  then 
cooled  in  an  lee  bath  to  room  temperature  and  extracted  with  ether. 

The  ether  extract  was  dried  over  anhydrous  sodium  sulfate  overnight. 

It  was  decanted  before  subjecting  the  mixture  to  distillation  under 
water-pump  vacuum  to  remove  the  low-foiling  materials,  collecting 
l,2-epoxy-3-(2,4-dichlorophenoxy)propane  at  121-124*  at  1 am.  The 
yield  was  100.3  g.  (or  22.8#) • 


Equation  for  Synthesis » 


Cl- 


■-TV OH  ♦ 


W |z| 


C^-GH-CBg  ♦ 2SaOH-' 


'Cl 


Cl 


OH  fil 


-CH-CHg  ♦ 2KaCl  ♦ 2^0 


Molecular  Pox-aula 0^01^ 

Molecular  Weight . . . 219.074 

Boiling  Point 121-124»/l  m. 

1.5571 

Yield  of  Product.  22.8 


Bote:  This  is  not  a new  compound,  hut  was  aade  by  a different  aethod 

than  that  reported  (15) , 
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1. 2-fooxy-3-(aH>oloxy)propaBa 

la  a two-liter,  three-necked  flask,  provided  with  mechanical 
stirrer,  addition  funnel,  and  thermometer,  were  placed  216,26  g. 

(2  moles)  of  m-cresol  and  258  g,  (2  moles)  of  dichlorohydrin  and  the 
mixture  was  stirred  thoroughly.  Heating  of  the  reaction  mass  was  begun 
and  the  temperature  was  allowed  to  climb  to  70°.  While  maintaining  a 
temperature  of  70-80*,  a solution  of  160  g.  (4  moles)  of  sodium  hydrox- 
ide dissolved  in  438  g.  of  water  was  added  over  a period  of  one  hour  and 
forty-five  minutes.  After  the  addition  of  the  sodium  hydroxide  had  been 
completed,  the  temperature  was  quickly  Increased  to  103*  and  kept  there 
for  fifteen  minutes.  The  mixture  was  then  cooled  in  an  ice  bath  to 
room  temperature  and  extracted  with  ether.  The  ether  extract  was  dried 
over  anhydrous  sodium  sulfate  overnight.  It  was  decanted  before  sub- 
jecting the  mixture  to  distillation  under  water-pump  vacuum  to  remove 
the  low-boiling  materials,  collecting  l,2-epoxy-3-(a-toloxy)  propane  at 
85-88*  at  0.8  mm.  The  yield  was  139.6  g.  (or  42.4£). 


Equation  for  Syntheeiel 


Ca3 


+ CH^-CH-CH  + 23a OH 

1 11? 

Cl  OH  Cl 


P^2-*BJ2  ♦ 

CHj 


2NaCl  ♦ 


2^0 


Molecular  Formula. 
Molecular  Weight  • 
Boiling  Point  . . 

fh 

Yield  of  Product , $6 


• • Wi 

. . . 164.20 

85-e8*/e.8  mm. 
. . . 1.5239 
....  42.4 


Vote)  Shi#  it  not  a new  compound,  hut  was  made  hy  a different  method 
than  that  reported  (13). 
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In  a two-liter,  three-nocked  flask,  provided  with  mechanical 
stirrer,  addition  funnel,  and  thermometer,  were  placed  216.2 6 g. 

(2  moles)  of  £-cresol  and  258  g.  (2  moles)  of  dichlorohydrin  and  the 
mixture  was  stirred  thoroughly.  Heating  of  the  reaction  mass  was  begun 
and  the  temperature  was  allowed  to  climb  to  70*.  While  maintaining  a 
temperature  of  70-80*,  a solution  of  160  g.  (4  moles)  of  sodium  hydrox- 
ide dissolved  in  438  g.  of  water  was  added  over  a period  of  one  hour  and 
forty-five  minutes.  After  the  addition  of  the  sodium  hydroxide  had  been 
completed,  the  temperature  was  quickly  Increased  to  105*  and  kept  there 
for  twenty  minutes.  The  mixture  was  then  cooled  in  an  ice  bath  to  room 
temperature  and  extracted  with  ether.  The  ether  extract  was  dried  over 
anhydrous  sodium  sulfate  overnight.  It  was  deeanted  before  subjecting 
the  mixture  to  distillation  under  water-pump  vacuum  to  remove  the  lew- 
belling  materials,  collecting  l,2-epoxy»3-(£-toloxy)propane  at  75-79* 
at  0.7  ms.  The  yield  was  184  g.  (or 


* 
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I^2r5poxr-^(o“toloar)T>rgnane 


Equation  for  Synthesis l 


CH.-CH-CH-  ♦ 2KaOH 

1 2 IT 

01  os  oi 


Molecular  formula 
Molecular  Weight 
Boiling  Point  • • 


Yield  of  Product, 


* * °10H12°2 
. . . 164.20 

75-79*/0.7  m. 

* ' • r - \ : ' 1 • ; a - 

. . . 1.5245 
56 


Bote  I fhis  is  not  a new  compound,  hut  was  made  by  a different  method 
than  that  reported  (27). 


proms 
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In  a two-liter,  three-necked  flask,  provided  with  mechanical 
stirrer,  addition  funnel,  and  thermometer,  were  placed  288.32  g 
(2  moles)  of  omaphthol  and  258  g.  (2  moles)  of  dichlorohydrin  and  the 
mixture  wee  stirred  thoroughly.  Heating  of  the  reaction  maee  was  begun 
and  the  temperature  was  allowed  to  climb  to  70°.  While  maintaining  a 
temperature  of  70-80*,  a solution  of  160  g.  (4  moles)  of  sodium  hydrox- 
ide dissolved  in  438  g.  of  water  was  added  over  a period  of  one  hour  and 
thirty  minutes.  After  the  addition  of  the  sodium  hydroxide  had  been 
completed,  the  temperature  was  quickly  Increased  to  90*  and  kept  there 
for  twenty  minutes.  The  mixture  was  then  cooled  in  an  lee  bath  te  room 
temperature  and  extracted  with  ether.  The  ether  extract  was  dried  over 
anhydrous  sodium  sulfate  over-night.  It  was  decanted  before  subjecting 
the  mixture  to  distillation  under  water-pump  vacuum  to  remove  the  low- 
boiling  materials,  collecting  l,2-epoxy-3-(tt-naphthoxy)propane  at 
155-1800  at  2 mm.  The  yield  was  147. 1 g.  (or  36.8^) . 
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l>2~^Oxy~3"(o^phthoxy).pyo^ane 


Equation  for  Synthesis: 


OHg-CH-OHg  ♦ 2HaOH 
Cl  OH  Cl 


♦ 2SaCl  ♦ 2BLjO 


Molecular  formula 
Molecular  Weight 


°13H12°2 

200.23 


Boiling  Point 155-180»/2  mb. 

n25D 1.6110 

Yield  of  Product,  $6  . . . . 36.8 


Bote:  This  is  not  a new  compound,  hut  was  made  by  a different  method 

than  that  renortod  (ll),  (13),  (1*0. 


» 


Chapter  III 

PRODUCTS  FROM  THE  REACTION  OP  1 , 2-®POXT-3-^TLOXTPROPANES  VITH 
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PTHROLIDHCB!,  PIPER©  INS,  CR  MORPHOLINE 

Review  & Literature 

The  addition  of  compound*  rtontaining  a labile  hydrogen  atom  to 
an  unsymmetrlcal  1, 2-epoxide  has  long  been  a point  of  Investigation.  It 
can  be  illustrated  by  the  following  equations  that  the  reaction  may  pro- 
ceed in  either  of  two  directions  giving  two  leomerie  products* 

B— H + R'CH-CH^-0  — — ♦ R»CH(C0)CH2-R  (l) 

R— H + R'Cn-CH2-0  — > E'CH^C^-OH  (2) 

B— H represents  any  compound  having  a labile  hydrogen  atom.  Xraosousky 
(28)  studied  reactions  of  ammonia  and  of  amines  with  unsymmetrlcal 
epoxides  and  reported  that  the  reactions  followed  the  first  equation. 

The  work  of  Boyd  and  Kn owl ton  (27)*  Castro  and  Roller  (29).  Boyd  (30), 
and  Stephens  (31)  confirmed  this  observation. 

Small  amounts  of  water  were  observed  by  Krassousky  (28)  to  bo 
essential  for  the  reaction  of  ammonia  and  2-aethyl-2 , 3-epoxybutane . 

Knorr  (32)  noted  an  increase  in  reactivity  of  ammonia  and  aminos  with 
ethylene  oxide  when  a catalytic  amount  of  water  was  present. 

There  are  many  variations  in  procedure  for  the  addition  of 
amines  to  unsymmetrlcal  epoxides.  Bradley  and  Stephenson  (33)  prepared 
numerous  derivatives  from  l,2-epoxy-3~*ryloxypropanos  and  aliphatic 
amines  by  carrying  out  the  reaction  in  the  cold  over  a long  period  and 
with  no  mention  of  a catalyst.  A diluent  was  used  in  some  cases,  but 
was  not  considered  essential.  Geigy  (34)  prepared  l-phenoxy-2-hydroxy- 
3-(4-morpholinyl)propane  by  heating  a mixture  of  equal  parts  of 
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l^henoxy^3"Chlore«*2-propanol  and  morpholine  In  xylene  for  six  hours  at 
130-140*.  Borovicka  and  Vondracek  (l)  prepared  their  compounds  by 
heating  the  reactants  to  100*  la  a sealed  tube. 


Itortioatri  laifc 

The  general  method  used  for  the  synthesis  of  the  amino 
alcohols  consisted  of  heating  the  amine  to  reflux  and  adding  the 
epoxide  slowly.  Heating  of  the  mixture  was  continued  for  two  houre 
after  the  addition  of  the  epoxide  was  complete,  and  the  mixture  was 
subsequently  distilled. 

Catalytic  amounts  of  water  were  used  without  any  diluent. 

All  syntheses  are  described  individually  and  each  Is  followed 
by  a data  sheet  upon  which  some  properties  of  the  compound,  are  tabu- 
lated. 

Two  of  the  compounds,  l-phenoxy-2-4iydroxy-3-(4-«orpholinyl)— 
propane  and  l-(a-naphthoxy)-2-4xydroxy-3— (l-plperidyl)propane,  have  boon 
prepared  previously  by  methods  different  from  that  described  In  this 
dissertation. 
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In  a 100  ml.  flask  fitted  with  a reflux  condenser  were  placed 
15*6  g.  (0.219  stole)  of  pyrrolidine  and  two  drops  of  water,  and  the 
mixture  was  hoe. ted  to  reflux.  Then  30  g»  (0.2  mole)  of  l,2-epoxy-3- 
phenoxyprop&ne  was  added  orer  a period  of  forty-fire  minutes.  After 
the  addition  of  1 , 2-epoxy3-phenoxyprop&ne  had  been  completed,  the  mix- 
ture was  refluxed  for  two  hours  and  fifteen  minutes.  At  the  end  of 
this  time  the  mixture  was  distilled  and  l-phenoxy-2-hydroxy3- 
(l-pyrrolidyl)propane  was  collected  at  130-166*  at  1 am.  The  yield  was 
36.7  g.  (or  83.2£). 

The  hydrochloride  of  l-phenosy-2-hydroxy-3"(l*pyrrelidyl)pro- 
pane  was  prepared  hy  passing  anhydrous  hydrogen  chloride  through  a 
solution  of  the  compound  dissolved  in  anhydrous  ether.  As  soon  as  pre- 
cipitation was  complete,  the  product  was  filtered,  recrystallised  from 
a "butanol-hexane  mixture,  and  dried  in  a vacuum  desiccator  over  calcium 
ehloride.  The  melting  point  of  the  purified  hydrochloride  is  118.2- 
119.2*. 

The  hydrohronddo  of  l-phenoxy-2-hydroxy-3-(l-pyrrolidyl)- 
propano  was  prepared  hy  passing  anhydrous  hydrogen  bromide  through  a 
solution  of  the  compound  diesolvod  in  anhydrous  ether.  The  product  was 
filtered  as  seon  as  precipitation  was  complete,  was  recrystallised  from 
a butanol-hexane  mixture,  and  dried  in  a vacuum  deelccator  over  calcium 
chloride.  The  molting  point  of  the  purified  hydrobromide  is  116.2- 
118.2*. 
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l«?hqno^2^ydroxy-3-(lwp^olldyl ) pyppaaft 
Squat ion  for  Synthesis : 

Q-O-OHj-CMEj  * hQ£  — O^-p-K^ 

.1 

Molecular  Formula * C13H19II02 

Molecular  Weight  221.29 

Bolling  Point  I30-166*/l  an. 

n25D 1.5335 

Yield  of  Product.  $ 83.2 

Soluble  in . Bthanol,  St her.  Acetone 

Insoluble  in Water 

Melting  Point 118.2-119.2* 

Recrystalllslng  Solvent Butanol-Hexane 

Analysis:  — Nitrogen,  i»  Calculated  5*43 

Found  5.31 

— Chlorine,  £ Calculated  .13.76 

Found 13.70 

Melting  Point  116.2-118.2* 

Recrystallising  Solrent  . Butanol-Hexane 

Analysis:  — Nitrogen,  jf  Calculated 4.63 

Found  4.56 

— Bromine.  $ Calculated 26.44 

26.37 


Found 
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In  a 100  ml.  flask  fitted  vlth  a reflux  condenser  were  placed 
14.07  g.  (0.165  sole)  of  piperidine  and  tvo  drops  of  water,  and  the  mix- 
ture was  heated  to  reflux.  Then  22.5  g«  (0.15  mole)  of  l,2-epoxy-3” 
phenoxypropane  was  added  over  a period  of  twenty  minutes.  After  the 
addition  of  1 , 2-epoxy-3-phenoxypropane  had  keen  completed,  the  mixture 
was  refluxed  for  two  hours,  keeping  the  pot  temperature  helow  150*. 

At  the  end  of  this  time  the  mixture  was  distilled  and  l-phenoxy-2- 
hydroxy-3-(l-plperidyl)propaae  was  collected  at  155*180*  at  1 mm.  The 
yield  was  29.7  g.  (or  84.450. 

The  hydrochloride  of  l-phenoxy-2-hydroxy-3*(l*piperidyl)propane 
was  prepared  hy  passing  anhydrous  hydrogen  chloride  through  a solution  of 
the  compound  dissolved  in  anhydrous  ether.  As  soon  as  precipitation  was 
complete,  the  product  was  filtered,  recrystallised  from  a butanol-hexane 
mixture,  and  dried  in  a vacuum  desiccator  over  calcium  chloride.  The 
melting  point  of  the  purified  hydrochloride  is  150.9-151.9*. 

The  hydrobromide  of  l-phanoxy— 2— hydroxy— 3— (l—plperldyl ) propane 
was  prepared  by  passing  anhydrous  hydrogen  bromide  through  a solution  of 
the  compound  dissolved  in  anhydrous  ether.  The  product  was  filtered  as 
soon  as  precipitation  was  complete,  recrystallised  from  a butanol-hexane 
mixture,  and  dried  in  a vacuum  desiccator  over  calcium  chloride.  The 
melting  point  of  the  purified  hydrobromide  is  134.1-135.1*. 
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Squat ion  for  Synthesis: 


Molecular  Formula 


Molecular  Tormla Cl4H2lN02 

Molecular  Weight 235.32 

Boiling  Point  155-180*/l  ma. 

a25D 1.5292 

Yield  of  Product,  i» 84.4 

Soluble  In  ....  Bthanol,  Ether,  and  Acetone 

Insoluble  in Mater 

lrJ!heno3ty-2rhydro3ty^3.«(l«>oiperidyl)T?ropane  hydrochloride 

Melting  Point  , 150.9-151.9* 

Recrystallising  Solvent Butanol-Hexane 

Analysis:-—  Chlorine,  £ Calculated  .....  13.04 

round 12.97 

— Neutral  Equivalent  Calculated  271.79 

round 276.21 

l-Phenoxy-2-hydroxy-A~(l^iT)erldyl)T)ropane  hydrobromlde 

Melting  Point  134.1-135.1* 

Recrystallising  Solvent Butanol-Hexane 

Analysis:—  Bronine,  $ Calculated 25.27 

round 25.03 
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■ ' ^ % > !■  * 

In  a 100  ml.  flank  fitted  with  a reflux  eondenner  were  placed 
14.4  g.  (0.165  mole)  of  morpholine  and  two  drops  of  water,  and  the  mix- 
ture was  heated  to  reflux.  Then  22.5  £•  (0.15  mole)  of  l,2-epoxy-3- 
phenoxypropane  was  added  over  a period  of  forty-five  minutes.  After  the 
addition  of  l(2-epoxy-3-phenoxypropane  had  been  completed,  the  mixture 
was  refluxed  for  two  hours,  keeping  the  pot  temperature  under  150*.  At 
the  end  of  this  tine  the  mixture  was  distilled  through  a Vlgreaux 
column  and  two  fractions  of  l-pfcenoxy-2-hydroxy-3-(4-*orphollnyl)propane 
were  obtained,  fraction  I came  over  at  150-170*  at  1 m.  and  had  an  In- 
dex of  refraction  of  1.5338*  The  yield  wae  12.4  g.  (or  34.9$). 

Traction  II  came  over  at  170-184*  at  1 an.  and  had  an  Index  of  refrac- 
tion of  1.5336.  The  yield  was  21  g.  (or  59.256) • Both  fractions 
solidified  upon  standing  and  were  recrystallised  from  an  ethanol-water 
mixture  and  dried  In  a vacuum  oven,  giving  fine  white  crystals  which 
aelt  at  67.5-68*.  The  yield  was  94.1$*. 
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Equation  for  Synthesis) 


Molecular  Poraula C^H^NO^ 

Molecular  Weight  237*29 

Boiling  Point 150-184«/l  aa. 

Melting  Point 67.5-68* 

n25D  . 1*5336 

Yield  of  Product,  $ 94.1 

Soluble  in  Ethanol,  Acetone,  Ether,  and  Bloxane 

Insoluble  in . . Water 

Recrystallising  Solvent Ethanol-Water 

Analysis:  — Nitrogen,  jf  Calculated 5. 90 

Pound  5.97 


Note:  This  is  not  a new  conpouad,  but  was  made  by  a different  method 
than  that  reported  in  the  literature  (34). 
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l-(^MPJ.9Sfreao^ 

In  a 100  ml.  flask  fitted  with  a reflux  condenser  were  placed 
11.7^  g.  (0.165  mole)  of  pyrrolidine  and  two  drops  of  water,  and  the 

mixture  was  heated  to  reflux.  Then  27.7  g.  (0.15  mole)  of  l,2-epoxy*-3- 

‘ ' * . ' * • 

(g-chlorophenoxy) propane  was  added  over  a period  of  forty-  minutes. 

After  the  addition  of  1.2-epoxy'-3~(lt,'Chlor©phenoxy)propane  had  been 
completed,  the  mixture  was  refluxed  for  two  hours.  When  the  mixture 

a 

\ 

cooled,  the  reaction  mass  turned  to  a solid  which  then  was  recryatal- 
llzed  from  ethanol  and  dried  In  a vacuum  desiccator.  The  crude  yield 
was  quantitative.  The  product,  l-(j2^chlorophenoxy)-2-faydroxjr-3- 
( 1-pyrrol idyl )propane , melts  at  90-91*. 
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l-(T>^ao^h9noxy)^«hylroxy->(l^)yrroItd,7l)T)r9P>SA 


Equation  for  Synthesis: 


Cl- 


•■O'-V 


w^T- 

XCH2-CH2 


Molecular  Formula  . . 
Molecular  Weight  . . 
Melting  Point  .... 
Yield  of  Crude  Product 
Soluble  in  ..... 
Insoluble  In  ...  . 


°Vf*2 


aiflBCXm2 

■ . 255.74 

. . 90-91* 

Quant i tat ire 


Sthanol,  St  her,  and  Aoetone 


Water 


Reerystallising  Solvent Ethanol 

Analysis:  — Nitrogen,  £ Calculated 5.48 

Found 5.46 

— Neutral  Nquivalent  Calculated  255.74 

Found 256.14 


l-(^hlor«^h9noxy)-2-hydro^3-(l^lperlAyl)T>r<rpaae 
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In  a 100  ml.  flask  fitted  with  a reflux  condenser  were  placed 
14.07  g.  (0.165  oole)  of  piperidine  and  two  drops  of  water,  and  the  six* 
ture  was  heated  to  reflux.  Then  27.7  «•  (0.15  mole)  of  l,2-*epoxy-3- 
(jv-chl or ophenoxy) propane  was  added  orer  a period  of  twenty  minutes. 

After  the  addition  of  l,2-epoxy-3-(2rchlorophenoxy)propane  had  heen 
completed,  the  mixture  was  refluxed  for  two  hours.  A quant i tat ire  crude 
yield  of  the  product  solidified  upon  cooling  and  was  recrystallised  from 
ethanol.  The  product,  l-(j^chlorophenaxy)-2-hydroxy-3-(l-piperidyl)- 
propaae,  which  was  dried  in  a vacuum  desiccator,  melts  at  74.6-75. 1*. 

The  hydrochloride  of  l-(jj-ehlorophenoxy)-2-hydroxy-3- 
( 1-piper idyl )propane  was  prepared  by  passing  anhydrous  hydrogen  chloride 
through  a solution  of  the  compound  dissolved  in  acetone  until  the  solu- 
tion was  slightly  acidic.  The  product,  which  was  filtered,  washed  with 
ether,  and  dried  in  a vacuum  desiccator,  melts  at  157-158*. 


ArIP^^0..r.0T^S5.?iffi)  -2rbfir?Xrd-{  l^feeriajUF™P*P« 
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Equation  for  Synthesis: 


01- 


'CHg-CHj/  2 


Molecular  Fonrala . C^H^ClIOg 

Molecular  Weight 269.7? 

Melting  Point 74-. 6-75.1* 

Yield  of  Crude  Product quantitative 

Soluble  In  . Ethanol,  Ether,  and  Acetone 

Insoluble  la,.  ........  . .Water 

Recrystalllalng  Solvent . Ethanol 

Analyale t — Neutral  Equivalent  Calculated 269.77 

Pound 266.04 


Melting  Point 157-158* 

Analyale  t — lenleable  Chlorine,  + Calculated  11,58 

Pound 11.51 
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Za  a 100  ml.  flask  fitted  with  a reflux  condenser  were  placed 
7«5*t  *•  (0.0365  sole)  ef  morpholine  and  two  drops  of  water,  and  the  mix- 
ture was  heated  to  reflux.  Then  14.5  g.  ( 0.0 785  mole)  of  l,2-epoxy-3- 
(g-ehlorophenoxy) propane  was  added  orer  a period  of  fifteen  minutes. 
After  the  addition  ef  1, 2-epo:^3-(j2-chlorophenoxy)propane  had  been 
completed,  the  mixture  was  refluxed  for  two  hours  and  thirty  minutes. 

The  mixture  was  solid  after  cooling,  Hecrystalllsatlon  from  ethanol- 
water  gare  l-(j2rchlorcrpheno:xy)-2-hydroxy-3-(4-aorpholinyl)propane 
which  melts  at  65.5-66.5* • The  crude  yield  was  quant 1 tat ire. 


3* 


l-(o-fflilorot>heao*T 
Squat  ion  for  Synthes! it 


Molecular  finale 

Molecular  Weight  . 

Melting  Feint  ............ 

Yield  ef  Grade  Product  ........ 

Soluble  in. ..........  . . 

Insoluble  in  ............ 

Seerystalllslng  Solvent  . , 

Analysis  t — Vltregen,  % Calculated 

Found  . • 




271.74 

65.3-66.5* 

quantitative 

Sthanel,  Sther*  and  deeteae 
..........  water 

• Bthanol-Wster 

5.16 

5.07 


— Ventral  Jqulvalent  Calculated  271.74 

Found 275.18 
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In  a 100  ml.  flask  fitted  with  a reflux  condenser  were  placed 

11*7  g.  (0.165  sole)  of  pyrrolidine  and  tvo  drops  of  water,  and  the  nix- 

, •) ' . 

tore  was  heated  to  reflux.  Then  27.7  g*  (o*15  sole)  of  1 , 2-epoxy-3- 
(jfc-ohlorophenoxy)  propane  was  added  during  a period  of  thirty-fire  min- 
utes. After  the  addition  of  l,2-epoxy-3-(£«ohlorophenoxy)prepaae  had 
been  completed,  the  mixture  was  refluxed  for  tvo  hours.  At  the  end  of 
this  tine  the  mixture  was  distilled  through  a Tigreaux  column  and 
1- (o-chlorophenory) -2 -hydroxy-3- (1-pyrrolidyl) propane  was  collected  at 
144-145*  at  0.7  *i.  The  yield  was  30.1  g.  (or  79jO.  The  product 
solidified  upon  standing  and  was  reerystalllsed  from  methanol-water. 

The  purified  product  melts  at  61-62*. 
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Squat Ion  for  Synthesis: 


«Vft 


+ a-^4 


(“Vo-OH.-OS-OH.V  ^ | 


«V^I  MC1  J,  '■**«* 


Molecular  Foraula C13H1QC1N02 

Molecular  Weight 255*74 

Soiling  Point l44-l45*/0.7  am. 

n25D 1.5440 

Melting  Point  61-62* 

Yield  of  Product.  £ 79 

Soluble  in  Methanol,  Xther,  and  Acetone 

Insoluble  in Mater 

Recrystallizing  Solvent  Methanol-Water 

Analysis:  — nitrogen,  £ Calculated 5,48 

Yound 5.34 

— Neutral  Bqui valent  Calculated  255.74 

254.25 


Found 


l-(  o-Chlorophnnosr)  ~2«^lroro-l-U^lPQrldyl)p.nma^. 


37 


In  a 100  ml.  flask  fitted,  with  a reflux  condenser  were  placed 
14.07  g.  (0.165  *©1*)  ®f  piperidine  and  two  drops  of  water,  and  the  mix- 
ture was  heated  to  reflux.  Then  27.7  g.  (0.15  »ole)  of  1, 2-ep 0x7-3- 
(£-chlorophenoxy)propans  was  added  orer  a period  of  thirty-fire  minutes. 
After  the  addition  of  l,2-epoxy-3-(^“Chlorophenoxy)propane  had  keen 
completed,  the  mixture  was  refluxed  for  two  hours,  keeping  the  pot  tem- 
perature under  150*.  At  the  end  of  this  time  the  mixture  was  distilled 
through  a Vigreaux  column  and  l-(£-chlorophenoxy) -2-hydroxy-3- 
(l-piperidyl)prepane  was  collected  at  158-159*  at  0.9  mm.  The  yield 
was  35  g.  (or  874).  The  produet  solidified  upon  standing  and  was  re- 
crystallised from  hexane.  The  purified  product  melts  at  70.1-71.1** 

The  hydrochloride  of  l-(£-chlorophenoxy) -2-hydroxy-3- 
(l-piperidyl)propaae  was  prepared  hy  passing  anhydrous  hydrogen 
chloride  through  a solution  of  the  compound  dissolved  in  anhydrous 
ether  until  a solid  formed  and  the  mixture  was  slightly  addle.  The 
product  was  filtered  and  recrystallised  from  absolute  ethanol-acet one- 
ether.  The  purified  product  melts  at  151*4-152.4** 
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l-(  o-Chloropheaoxy)  -Z'tt7LO*T->ilrvXP&Tia.Y\)mq2*M. 
aquation  for  Synthesis I 


Molecular  Formula  • 
Molecular  Weight  • 
Boiling  Point  • . 
Melting  Point  . . 
Yield  of  Product,  jf 
Soluble  in  .... 
Insoluble  in  . • . 


hkh 0CU02 

269.77 

158-159*/0.9  *u 

....*...  70.1-71.1* 

* * * * 87 

Bthanel,  Hither,  and  Acetone 
Water 


Recrystallising  Solvent  Hexane 

Analysis;  — Heutral  Equivalent  Calculated  . 269.77 

Pound 266.69 


Melting  Point  151.h-152.A* 

Recrystallising  Solvent  Absolute  ethanol-Aeetone-Bther 

Analysis;  — Xooaisable  Chlorine,  £ Calculated  ......  11*58 


Pound 11.39 


La  & 100  ml.  flask  fitted  with  a reflux  condsassr  were  placed 
14.45  g.  (0.165  mole)  of  morpholine  aad  two  drops  of  water,  aad  the  Mix- 
ture was  heated  to  reflux.  Then  27.7  g.  (0.15  «ole)  of  l,2-epoxy-3- 
(o-chlorophenoxy)prorpane  was  addsd  during  a period  of  forty  minutes. 

After  the  addition  of  l,2-epoxr*3-(£-ehlorophenoxy)propano  had  been 
completed,  the  mixture  was  refluxed  for  two  hours.  At  the  end  of  this 
time  the  mixture  was  distilled  through  a Yigreaux  column  and  l-(£-chloro- 
phenoxy)-2-hyiroxy-3-(4-merpholiuyl)propane  was  collected  at  170-177* 
at  1 mm.  The  yield  was  36  g.  (or  88. 2£).  The  product  solidified  trcon 
cooling  and  was  recrystallised  from  methanol-water.  The  purified 
product  melts  at  69-70*. 
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Equation  for  Synthesis* 


Molecular  Formula O^H^gClNO^ 

Molecular  Weight  ......  • 271*74 

Boiling  Point 170-177V1  ■■* 

n25D 1.5425 

Melting  Point 69-70* 

Yield  ef  Product,  i 88.2 

Soluble  in  .....  Methanol,  Bther,  and  Acetone 

Insoluble  in Water 

Recrystallising  Solvent  Methanol-Water 

Analysis*  — nitrogen,  £ Calculated  . 5.16 

found 5.12 

— Neutral  Equivalent  Calculated  ......  271.74 

found 271.80 
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l-(2.4^1<^orPPh»no:ry)-2-^ 

In  a 100  *1.  flask  fitted  with  a reflux  condenser  were  placed 
9.4  g.  (0.132  sole)  of  pyrrolidine  and  two  drops  of  water,  and  the  mix- 
ture was  heated  to  reflux.  Then  26.3  €•  (0.12  mole)  of  l,2-epoxy-3“ 
(2,4-dichlorephenoxy)propane  was  added  during  a period  of  thirty-two 
minutes.  After  the  addition  of  1.2-epoxy-3-(2,4-diehlorophenoxy)- 
propane  had  keen  completed,  the  mixture  was  refluxed  for  two  hours, 
keeping  the  pot  temperature  under  125*.  the  end  of  this  time,  the 
mixture  was  distilled  through  a Vigreaux  column  and  l-(2,4-dichloro- 
phenoxy)-2-hydroxy^3-(lrpyrrolidyl)propaae  mas  collected  at  162-165* 
at  l an.  She  yield  was  32.5  g.  (or  93.3$).  *4e  product  solidified 

upon  standing  and  was  recrystallised  from  an  acetone-water  mixture  and 
dried  In  a vacuum  desiccator  ever  calcium  chloride.  She  purified 
product  melts  at  79.1-79.6*. 
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H 2 1 ^oropJ^fio^r)  -2^ro^r-2rU: 

Equation  for  Synthesis: 


^idyl)prQE«flft 


oi-Q-o- 

Cl 


-O-C^-CBWHg 


h-^I;  - 


Cl 


Molecular  Toraula  .... 
Molecular  Weight  .... 

Belling  Feint 

Melting  Point  ...... 

Yield  of  Product,  f • • • 

Soluble  in 

Insoluble  in  

Be  crystallising  Solvent  . 
Analysis:  — nitrogen,  0 


WVa 

290.198 

162-165*/! 

79.1-79.6* 

93.3 

Xthanol,  Ether,  and  Acetone 

Water 

......  Acetone-Water 


Calculated  4.83 

Pound 5*02 


*3 


la  a 100  ml.  flask  fitted  with  a reflux  condenser  were  placed 
11.2  g . (0.132  mole)  of  piperidine  and  two  drops  of  water,  and  the  mix- 
ture was  heated  to  reflux.  Zhen  26.3  g.  (0.12  mole)  of  l,2-epoxy-3- 
(2,4-dichlorophenoxy)propane  was  added  oxer  a period  of  twenty-fire 
minutes.  After  the  addition  of  l,2-epoxy^3-(2,h-dichlerophenoxy)- 
propane  had  been  completed,  the  mixture  was  refluxed  for  two  hours, 
keeping  the  pot  temperature  below  138*.  At  the  end  of  this  time  the 
mixture  was  distilled  and  l-( 2 , 4-di chlor  ophsnoxy)-2-hydroxy-3- 
( 1-piper idyl)propans  was  collected  at  168-170*  at  1 am.  Zhe  yield  was 
32  g.  (er  87.6$) . Zhe  product  solidified  upon  standing  and  was  recrys- 
tallised from  hexane.  Zhe  purified  produet  melts  at  88-89*. 

Zhe  hydrochloride  of  l-(2,h-4ichlorophenoxy) -2-hydroxy-3- 
(l-plporldyl)propane  was  prepared  by  passing  anhydrous  hydrogen  chlo- 
ride through  a eolation  of  the  compound  dissolved  in  acetone.  Zhe 
product  was  filtered  as  soon  as  precipitation  was  oomplete,  recrys- 
tallised from  absolute  ethanol-ether  mixture,  and  dried  la  a vacuum 
desiccator  over  calcium  chloride.  Zhe  melting  point  of  the  purified 
hydrochloride  ie  1^9.9-150.9*. 
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l-(  2, 4-^lchloreuhenoxr)  “2«hydr<>^3“CX^lP»ridyl)^rgpaaft 
Equation  for  Synthesis: 


ci~Q^S2 


V 


«(^w 

'aV®* 


'01  OH 


Molecular  Portrala C]>^H19°‘L21I02 

Molecular  Weight  304.218 

Boiling  Point 168-170*/ 1 an. 

Melting  Point  88-89* 

Yield  of  Product,  % ....  ..........  87.6 

Soluble  in  Ethanol,  Ether,  and  Acetone 

Insoluble  in  Mater 

Hecrys  talli  zing  Solrent Hexane 

Analysis:  — Neutral  Equivalent  Calculated  304.218 

Pound  299.810 

Melting  Point 149.9-150.9* 

Hecrystallizing  Solvent  Absolute  ethanol-Ether 

Analysis:  — Ionisable  Chlorine,  % Calculated  10.40 


Pound 


10.29 


Ia  a 100  ml.  flask  fitted  with  a reflux  condenser  were  placed 
11*5  £•  (0.132  mole)  of  morpholine  and  two  drops  of  water,  and  the  mix- 
ture was  heated  to  reflux.  Then  26.3  £•  (0.12  mole)  of  l,2-epoxy-2- 
(2,4-dichlorophenoxy)propaae  was  added  during  a period  of  thirty 
minutes.  After  the  addition  of  l,2-epoxy-3-(2,4-dichlorophenoxy)- 
propane  had  been  completed,  the  mixture  was  refluxed  for  two  hours, 
keeping  the  pot  temperature  below  143*.  At  the  end  of  this  time  the 
mixture  wae  distilled  and  l-(2,4-dichlor©pheaoxy)-2-hy4rojgr*3~ 
(4-aorpholinyl) propane  was  collected  at  1?6-183*  at  1 mm.  the  yield 
wae  33.2  g.  (er  90.5>). 

She  hydrochloride  of  1- ( 2 , 4-&i chlorophenoxy) -2-hydr oxy-3- 
(4-*©rpholinyl)propane  was  prepared  by  passing  anhydrous  hydrogen  chlo- 
ride through  a solution  of  the  compound  dissolved  la  anhydrous  ether. 
She  product  was  filtered  as  soon  as  precipitation  wae  complete,  reorys- 
talllsed  from  an  absolute  ethanol-acetone  mixture,  and  dried  in  a 
vacuum  desiccator  ever  calcium  chloride.  She  pure  product  melts  at 
147.5-149*  with  some  softening  at  144.5*. 


],-( 2 , 4-0,  WojrgphsnQxjj  “2~^ro^-(^or^ollnyl)2^^ 
Equation  for  Synthesis: 


Cl-V~yo-CH2-CH-C^ 

v 

♦ — ► 

'Cl  OH  22 

Molecular  Forsrola  . . . . , 
Molecular  Weight  . . . • . 

cw  W°j 

Boiling  Point  , 

Yield  of  Product.  £ . . . . 

Soluble  in 

Insoluble  in  

hydrochloride 

Melting  Point  . 147.5-149* 

Becrystallising  Solvent Absolute  ethanol-Aeetene 


Analysis:  — Nitrogen.  % 

Calculated 4.09 

Found 4.34 

— Ioni sable  Chlorine.  % Calculated  10.35 

Found 10.28 


* This  product  softens  at  144.5*. 


Hrf  altar) 
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i 

In  a 100  al.  flask  fitted  with  a reflax  condenser  were  placed 
11.72  f.  (0.165  aole)  of  pyrrolidine  and  two  drops  of  water,  and  the 
mixture  was  heated  te  reflex.  Then  24.63  g.  (0.15  aele)  ef  1,2-epoxy- 
3-(»-t  doxy) propane  was  added  over  a period  of  twenty  alnutes.  After 
the  addition  ef  l,2-epexy-3-(£-toloxy)pr  spans  had  teen  completed,  the 
aixtnrs  was  refluxed  for  two  hoars,  keeping  the  pet  teaperatare  under 
140*.  At  the  end  ef  this  tlae  the  alxture  was  distilled  and  1- 
(g-t olexy)  -2-hydroxy-3-(  l-pyrrelidyl)propane  was  collected  at  135-139* 
at  1 an.  The  yield  was  32.8  g.  (er  92.8)0 . 

The  hydrochloride  of  l-(jy-t  oloxy)  -2-hydroxy-3-( 1-pyrrol idyl)  - 
propane  was  prepared  ty  passing  anhydrous  hydrogen  chloride  through  a 
solution  of  the  ooaponad  dissolved  In  anhydrous  ether.  The  product  was 
filtered  as  soon  as  preelpltatlon  was  complete,  recrystallised  from  an 
aeotone-ether  aixture,  and  dried  la  a vacuum  desiccator  over  calolun 
chloride.  The  purified  hydrochloride  Belts  at  117.2-117.7*. 


1^0r^lQ^)r2-^royy»^~(l^yrrolidyl)T?roT^« 
Equation  for  Synthesis: 


Molecular  Formula  * 
Molecular  Weight  . 
Bolling  Point  . • 

a25D 

Yield  of  Product,  $ 
Soluble  In  ...  . 
Insoluble  la  ...  . 


w 

235.32 

135-139 •/! 

- 1.5300 

92.8 

Sthanol,  Bther,  and  Acetone 

.....  Water 


ldl^^)-2^^QX3->(l-pjTroUdyl)T)rOT>ane  hydrochloride 


Melting  Point  117.2-117.7* 

Becxystalll slag  Solvent  Acetone-Bther 

Aaalrelet  — Hltregea,  % Calculated 5.15 

4.94 

— Chlorine,  i»  Calculated  . 13.05 

12.80 


Pound 


l-(^olo»y)>2-h^n>x3P-»3«(X'T?ipgrUyl).prfpaBft 
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In  * 100  *1.  flask  f lttsd  with  a reflux  condenser  wars  placed 
14.03  g.  (0.165  aclc)  of  pipeiidlne  and  two  drops  of  water,  and  the 
mixture  was  heated  to  reflux,  then  24.63  £•  (0.15  «ole)  of  1,2-epoxjr- 
3~ (m-toloxy) propane  was  added  eror  a period  of  twenty-fire  minutes. 
After  the  addition  of  l,2-epoxy-3-(*-toloxy)propane  had  keen  completed, 
the  mixture  was  refluxed  for  two  hours,  keeping  the  pet  temperature 
under  147*.  At  the  end  of  this  time  the  mixture  was  distilled  and 
l-(m-toloxy)-2-hydroxy-3“(l-piperidyl)propane  was  oe Hooted  at  132*136* 
at  1 am.  the  yield  was  34.3  g.  (or  91.8$) . 

the  hydrochloride  of  1- (fc-t oloxy ) -2-hydroxy-3-(  1-piper  i dyl ) - 
propane  was  prepared  hy  passing  anhydrous  hydrogen  chloride  through  a 
solution  of  the  compound  dissolved  in  aeetene  until  the  mixture  was 
slightly  aeldle.  the  product  was  filtered,  re crystallised  from 
acetone,  dried  in  a vacuum  desiccator  ever  calcium  chloride,  and  melts 
at  128.6-129.6*. 
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Hsr 

Squat ion  for  Synthesis* 


P^' 


V 


'«V«V  ^ 


Molecular  Tornola  Cj^H^NOg 

Molecular  Weight  .........  • 249.34 

Boiling  Point . . 132-136*/l  an. 

u25» . 1.5259 

Yield  of  Product,  % . 91.8 

Soluble  in  Bthanol,  Ether,  and  Acetone 

Insoluble  in  .....................  .Water 


Melting  Point 128.6-129.6* 

Re  crystallising  Solvent  Acetone 

Analysis  I — Chlorine,  f Calculated 12.41 

nr  * f *•  ' * * ’ * »»»*’'  ■ » * 

Pound  . 12.32 
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Xa  a 100  al.  flask  fitted  with  a reflux  condenser  were  placed. 
14.4  {.  (0.165  mole)  ef  morpholine  and  two  drops  of  water,  and  the  six* 
tore  was  heated  to  reflux.  Then  24.65  g.  (0.15  sole)  ef  l,2-spoxy-3- 
(a-toloxy)  propane  was  added  ever  a ported  ef  twenty-three  minutes. 

After  the  addition  of  1, 2-epoxy-3-(|*-toloxy)propane  had  keen  completed, 
the  mixture  was  refluxed  for  two  hours,  keeping  the  pot  temperature 
under  145*.  At  the  end  of  this  time  the  mixture  was  distilled  and 
l-(m-toloxy)-2-hydroxy-3-(4-morpholiEiyl) propane  was  collected  at 
148-152*  at  1 ns.  The  yield,  was  31.4  g.  (or  83.3^). 

The  hydrochloride  of  l-(jg-toloxy)-2-4xydroxy-3-(4-morpho- 
llnyl)  propane  was  prepared  by  passing  anhydrous  hydrogen  chloride 
through  a solution  of  the  compound  dissolved  in  anhydrous  sthsr.  The 
product  was  filtsred,  recrystallised  from  aa  absolute  ethaael-aeet one- 
ether  mixture,  and  dried  in  a vacuum  desiccator  over  ealcium  chloride. 
The  purified  hydrochloride  melts  at  143.9-144.9*,  with  seas  softening 
at  137.9*. 
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l-(n-Toloxy)  ^-hyiroxy>l-l4^QrPhQXl^X)T?g9T>§afi 
Equation  for  Synthesis! 


Molecular  Formula 
Molecular  Weight 
Bolling  Point  • • 
Yield  of  Product,  $ 


• Wi 
. . 251.31a 

148-152*/l 

. . . . 83.3 


Soluble  in  •••*.  ....  Ethanol,  Ether,  and  Acetone 

Insoluble  In  • Water 


lr.(irflp.ta;g?rar^  jgjtowMLtrtftt 

Melting  Point 143.9-144.9*  * 

Recrystallising  Solvent  ........  Absolute  ethanol-Acetone-Sther 

Analysis  t — Nitrogen,  # Calculated  4.87 

Pound  ..............  5.04 

— Chlorine,  % Calculated  ...........  12.32 

Pound 12.32 

•This  product  softens  at  137.9*. 
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In  a 100  ml.  flask  fitted  with  a reflux  condenser  were  placed 
11.72  g . (0.155  sole)  of  pyrrolidine  and  two  drops  of  water,  and  the 
mixture  was  heated  to  reflux.  Then  2h.63  g.  (0.15  mole)  of  1,2-epoxy- 
3- (£-t oloxy) propane  was  added  over  a period  of  twenty  minutes.  After 
the  addition  of  l,2-epoxy-3-(^toloxy)  propane  had  been  completed,  the 
mixture  was  refluxed  for  two  hours,  keeping  the  pot  temperature  under 
141°.  At  the  end  of  this  time  the  mixture  was  distilled  and  l~(£» 
tel oxy ) -£-hydroxy'-3- ( 1-pyrrolidyl ) propane  was  collected  at  124-128* 
at  1 mm.  The  yield  was  31  g.  (or  87.8$).  The  product  solidified  upon 
standing,  was  recrystallized  from  acetone,  and  dried  la  a vacuum  desic- 
cator over  calcium  chloride.  The  purified  product  melts  at  48.7-50.2*. 


V*  ( V.7PV2M 

Equation  for  Synthesis: 


Molecular  Fornula  • 
Molecular  Weight  . 
Boiling  Point  • . 
Melting  Point  . . 
Yield  of  Product,  % 
Soluble  in  .... 


ws 

235.32 

124-128 */l  an. 

48.7-50.2* 

87.8 

Sthaaol,  St  her,  and  Acetone 


Insoluble  in Mater 

Beeryetailicing  Solvent  .....  Acetone 

Analyst e:  — Nitrogen,  % Calculated 5.95 

Pound  .....  .....  5.69 

— Neutral  Bqui valent  Calculated  ......  235.32 

237.78 


Pound 
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In  a 100  al.  flask  fitted  with  a reflux  condenser  were  placed 
14.03  (,  (0.165  aole)  of  piperidine  and  two  drops  of  water,  and  the  Mix- 
ture was  heated  to  reflux.  Then  24.63  «•  (0.15  mole)  of  l,2-epoxy-3- 
(_o-t oloxy ) propane  was  added  ewer  a period  of  thirty  minutes.  After  the 
addition  of  l,2-epoxy-3-(£-teloxy)prepane  had  keen  completed,  the  Mix- 
ture was  refluxed  for  two  hours,  keeping  the  pot  temperature  under 
150*.  At  the  end  of  this  tine  the  Mixture  was  cooled  and  a quantita- 
tive crude  yield  was  ehtainsd.  the  residue  was  re  crystallised  free  an 
acetone-water  Mixture  and  aelts  at  59-60*.  She  yield  of  the  purified 
product  was  30  g.  (or  80.3/6) . 

The  hydrochloride  of  l-(jt-toloxy)-2-hydroxy-3-(l-piperidyl)- 
propane  was  prepared  hy  passing  anhydrous  hydrogen  chloride  through  a 
solution  of  the  compound  dissolved  In  acetone  until  the  Mixture  was 
slightly  acidic.  The  product  was  filtered,  recrystallised  froa  acetone, 
and  dried  in  a vacuum  desiccator  ever  calcium  chloride.  The  purified 
hydrochloride  aelto  at  134.5-135.5*. 
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l>(o^olezy)^^ro^3»(l^PQrl4jl)2i^A 
Equation  for  Synthesis: 


Molecular  Formula  •«•••••••••••••*•••••  ^15^3^2 

Molecular  fcigit 2*9.34 

Melting  Point  59-60* 

Yield  of  Orude  Product Quant  it  at  ire 

Yield  of  Purified  Product,  i» * 80.3 

Soluble  in  ........  , Ethanol,  Ether,  end  Acetone 

Insoluble  In. Water 

Recrystallising  Solvent Acetone-Water 

Analysis:  — Heutral  Equivalent  Calculated  .......  249.34 

Found 247*97 

Melting  Point 134.5-135.5* 

Recrystallising  Solvent  Acetone 

Analysis:  — Chlorine,  £ Calculated  12.41 


Found 


12.29 
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In  * 100  al.  flask  fitted  with  a reflux  condenser  were  placed 
14.4  g.  (0.165  acle)  ef  aerpheline  and  two  drops  of  water,  and  the  mix- 
ture was  heated  to  reflux.  Then  24.63  g.  (0.15  Mle)  ef  l,2-epoxy-3- 
(<2>-tolexy)propane  was  added  ewer  a psried  ef  thirty  alnutes.  After  the 
addition  ef  1 , 2-epexjr-3- (g-t  elexy ) propane  had  keen  completed,  the  Mix- 
ture was  refluxed  for  two  hours,  keeping  the  pot  temperature  under 
150*.  At  the  end  ef  thle  tine  the  aixture  was  distilled  and  l-(g- 
telexy)-2-hydroxy-3-(4-aerpholinyl)propane  was  celleeted  at  139-141* 
at  1 an.  The  yield  was  34.1  g.  (or  90.4#).  The  produet  solidified 
upon  standing,  was  reerystalllsed  from  an  acetone-water  aixture,  and 
dried  in  a Tacu.ua  desiccator  erer  calclua  chloride.  The  purified  prod- 
uct aelts  at  66-67*. 
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Equation  for  Synthesis: 


Molecular  Fornnla O^H^IO, 

Molecular  Velgit  .251.32 

Boiling  Point 139-141*/!  *». 

Molting  Point 66-67* 

Yield  of  Product,  % .......  ......  90,4 

Soluble  in  Ethanol,  Ether,  and  Acetone 

Insoluble  In  Water 

Recrystallislng  Solvent  Acetone-Water 

Analysis  i — Nitrogen,  % Calculated 5.57 

Pound  5,h7 

— Neutral  Equivalent  Calculated 251.32 

251.64 


Pound 
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la  a 100  nl.  flask  fitted  with  a reflux  condenser  were  placed 
7.81  g.  (0.11  aele)  of  pyrrolidine  and  two  drops  of  eater,  aad  the  mix- 
ture was  heated  to  reflux.  Then  20.02  g.  (0.1  aele)  of  l,2-epexy3- 
(amaphthoxy)  propane  wee  added  orer  a period  of  tea  aiaatee.  After  the 
addition  of  1 , 2 -epoxy-3  ~ («r**phthoxy) propane  had  been  c expiated,  the 
mixture  was  refluxed  for  twe  hours  keeping  the  pot  temperature  below 
150*.  At  the  ead  of  this  tine  the  mixture  was  distilled  aad 
l-(o-aaphthoxy) -2-hydroxy-3-(l-pyrroliAyl)propaae  was  eolleeted  at  178- 
186*  at  0.5  am.  The  yield  mas  20.7  g.  (or  76.4^).  The  product  solidi- 
fied upon  standing,  was  re  crystallised  from  an  ethanol-water  mixture, 
aad  dried  la  a vacuum  desiccator  orer  calcium  chloride.  The  purified 
product  aslts  at  71.5-72.5*. 

The  hydrochloride  sf  l-(cs-iiaphthoxy)  -2-hydro  xy-3-(  1-pyrrol- 
idyl) propane  was  prepared  hy  passing  anhydrous  hydrogen  chloride  through 
a solution  of  the  compound  dissolved  in  acetone  until  the  mixture  was 
slightly  aeldie.  The  product  was  filtered,  re crystallised  from  an 
ethanol-ace tone-ether  mixture,  dried  in  a vacuum  desiccator  ever  cal- 
cium chloride,  aad  aclte  at  161.5-163*. 
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Equation  for  Synthesis! 


♦ 


w^T* 

'CHg-CHg 


**2f2 

CEg-OHg 


Molecular  Formula  . 
Molecular  Weight  • 
Belling  Point  . . . 
Melting  Point  . . . 
Yield  of  Product,  % 
Soluble  in  . . . . 


W *2 

271.35 

178-186*/0.5  n. 

71.5-72.5* 

76.4 

Ethanol,  Ether,  and  Acetone 


Insoluble  in Water 

Recrystallislng  Sol-rent Ithanol-Water 

<i*  » «•..«<#« 

Melting  Point  161.5-163* 

Recrystallizing  Solvent  Kthanol-Aeetone-Bther 

Analysis}  — Nitrogen,  % Calculated 4.55 

Pound 4.24 

Chlorine,  Calculated  . 11.52 

Powid 11.34 
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Ia  a 100  ml.  flask  fitted  with  a reflux  condenser  vers  placed 
9.37  g.  (0.11  sole)  of  piperidine  and  two  drops  of  water,  sad  the  mix- 
ture was  heated  to  reflux.  Then  20.02  g . (0.1  mole)  of  l,2-epoxy-3- 
(ornaphthoxy)propane  was  added  ever  a period  of  tea  minutes.  After 
the  addition  of  l,2-epoxy-3-(cr«aphthoxy)prepane  had  been  completed, 
the  mixture  was  refluxed  for  two  hours  keeping  the  pot  temperature  be- 
low 150*.  At  the  end  of  this  time  the  mixture  was  distilled  and 
l-{  wnaphthoxy)  -2-faydroxy-3-(  1-piper  idyl  )propane  was  collected  at  182- 
187*  at  0.3  mm.  The  yield  was  2b  g.  (or  84.2^).  The  product  solidi- 
fied upon  standing,  was  reerystallised  from  an  ethanol-water  mixture, 
and  dried  over  calcium  chloride  in  a vacuum  desiccator.  The  purified 
product  melts  at  82.1-83.1*. 

Che  hydrochloride  of  l-(a-naphthoxy)  -2-hydroxy-3-(  1-piper- 
idyl) propane  was  prepared  bp  passing  anhydrous  hydrogen  chloride  through 
a solution  of  the  compound  dissolved  in  acetone  until  the  mixture  was 
slightly  acidic.  The  product  was  filtered,  reerystallised  from  an 
absolute  ethanol-acetone  mixture,  and  dried  in  a vacuum  desiccator  ever 
calcium  chloride.  It  melts  at  183.6-184,6*  with  some  softening  at 
177.6*. 


l-(a~HaT?hthozy)-2-hydroxy-3-(l-<Piipegl.dyl)7;r<ypao,e 


Equation  for  Synth®* it: 


Molecular  formula 
Molecular  Weight 
Boiling  Point  . 


w 

. .285.38 


182-187*/0.3  an. 


Melting  Point  . . . 
Held  of  Product, 
Soluble  In  .... 
Insoluble  In  . • • 


82.1-83.1* 

84.2 

It  hand,  Bther,  and  Acetone 

Mater 


Re  crystallising  Sol-rent  Ethanol-Water 

hydyoghloy^t 

Melting  Point  183.6-184.6* 


Reerystallltlng  Solvent 


Absolute  ethanol-Aeetone 


Analysis:  — Chlorine,  £ Calculated 11.02 

found 10.89 

* This  product  softens  at  177.6*. 


Mote:  This  Is  not  a new  compound,  but  vas  node  by  a different  method 
than  that  reported  (14). 
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In  a 100  ml.  flask  fitted  with,  a reflux  condenser  were  placed 
9.58  g.  (0.11  sole)  of  morpholine  and  two  drops  of  water,  and  the  mix-' 
ture  was  heated  to  reflux.  Then  20.02  g.  (0.1  sole)  of  l,2-epoxy-3- 
(urnaphthoxy)  propane  was  added  over  a period  of  fifteen  minutes.  After 
the  addition  of  1, 2-epoxy-3-(amaphthoxy)propane  had  been  completed, 
the  mixture  was  refluxed  for  two  hours,  keeping  the  pet  temperature  be- 
low 150*.  At  the  end  of  this  time  the  mixture  was  distilled  and 
l-(c#-naphthoxy)-2-hydroxy-3-(4-aiorpholinyl)propane  was  collected  at 
190-206*  at  0.5  mm.  The  yield  was  2h.8  g.  (or  8 6.*$). 

The  hydrochloride  of  l-(otmaphthoxy)  -2-hydroxy— 3-(4-*orpho- 
linjrl) propane  was  prepared  by  passing  anhydrous  hydrogen  chloride 
through  a solution  of  the  compound  dissolved  in  acetone  until  the  mix- 
ture was  slightly  addle.  The  product  was  filtered,  reeryetalllsed 
from  an  ethanol-acetone-ether  mixture,  and  dried  in  a vacuum  desiccator 
over  calcium  chloride.  The  purified  hydrochloride  melts  at  190.1- 
191.1*. 
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liquation  for  Synthesis: 


Molecular  Formula  , 
Molecular  Weight 
Bolling  Point  . . 
Yield  of  Product,  i> 


. . . c17h21io3 
. . . . 287.35 
190-206*/0.5  am. 
86.4 


Soluble  In...  ...  Ethanol,  Ether , and  Acetone 

Insoluble  In.... Mater 

Melting  Point  190.1-191.1* 


Re  crystallising  Solvent Sthanol-Ace tone -Ether 

Analysis:  — nitrogen,  £ Calculated 4.33 

Pound  ..............  4.23 

— Chlorine,  % Calculated  10.95 

10.82 


Pound 


Chapter  If 

PRODUCTS  FROM  REACTION  Of  PYRROLIDINE  AND  CHLOROQARBONATSS 

(KSTHIL  THROUGH  HSXTL) 
toadm  if  UtmiMt 

A reaction  of  amines  with  chleroearbonates  can  be  generalised 

according  to  the  following  illustration: 

0 0 

ii  it 

R— H ♦ Gl-C-O-R'  -■->  R-C-O-R'  4-  HD1 

where  R— E represents  any  primary  or  secondary  amine.  This  is  a direct 
aetathetlcal  reaction  splitting  out  hydrogen  chloride  which  would  fom 
the  salt  of  the  amine  if  alkali  wore  not  added  for  its  neutralisation. 
HOwerer*  the  presence  of  too  strong  an  alkali  would  decompose  the 
chloroearbonate. 

Sehotten  (35)*  (36)  prepared  1-oarbemethoxypiperidlne  and 

1-carbethoayplperldlne  hy  slowly  adding  the  alkyl  ehlerocarbonate  to  a 

solution  of  piporldino  and  potassium  hydroxide  and  waning  the  mixture. 

St  arena  and  Wataaabe  (37)  reported  the  preparation  of  H-earfcopropoxy- 

DL-pheaylalanlne  by  treating  DL-phenylalanine,  dissolrod  in  a sodium 

hydroxide  solution  and  cooled  in  an  ice  bath,  with  milliliter  portions 

of  jj-propyl  ehloroe&rbonate.  Sufficient  amounts  of  sodium  hydroxide 

were  added  simultaneously  to  keep  the  mixture  alkaline  during  a reaction 

time  of  thirty  minutes.  Their  method  was  essentially  that  of  Carter 

ot  al.  (38)  and  Borgmann  and  Zerras  (39)*  the  main  difference  being 

that  they  (38),  (39)  need  toluene  as  a diluent  for  the  dhlorooarbon&te. 
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Jllek  (40)  reported  the  preparation  of  l-carbethoxyaethyl-3-acetyl- 
pyridinlum  hrosd.de  from  ethyl-a-broaoacetate  and  3-»cetylpyrldlne  by 
heat  ins  the  mixture  on  a steam  hath  for  thirty  minutes  using  hensene 
as  a solvent . In  the  preparation  of  ff-aonocarbalkoxypiperaslnes,  Moore 
et.  al.  (41)  studied  the  addition  of  ehloreearhonatos  to  plperaslne  and 
found  that  the  pH  should  he  adjusted  between  2,8-4. 6 in  order  to  obtain 
the  aonosuhstltuted  product,  Jaoobl  (42)  checked  the  work  of  Moore 
ot.  al.  (41)  and  found  optimum  yields  wore  obtained  when  the  pH  was 
2.75.  Pollard  and  Oolo  (43)  prepared  numerous  aonosuhstltuted  pipera- 
zines as  lnteraedlates  for  their  work  and  maintained  the  pH  with  a 
solution  of  sodium  acetate  as  did  the  other  Investigators. 

Pollard  and  Brawn  (44)  prepared  ehloroearbonate  derivatives 
of  N-aonophenylpiperaslne  using  a saturated  solution  of  potassiua  car- 
bonate Instead  of  the  stronger  alkali  and  obtained  high  yields. 

1-Garbethoxypyrrolldine  was  prepared  by  Signaigo  and  Adkins 
(45)  by  the  reduction  of  1-earbethoxypyrrole  where  the  ring  was  re- 
duced without  changing  the  carb ethoxy  group. 


maziaasi&L  *ssk 

The  general  procedure  followed  in  the  preparation  of  these 
compounds  was  the  addition  of  the  ehloroearbonate  to  a solution  of 
pyrrolidine  In  water,  cooled  to  10*.  This  addition  was  oarrled  out  over 
a period  of  45-90  ainutes  and  the  temperature  of  the  reaction  was  kept 
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below  15*.  A saturated  solution  of  potassium  carbonate  was  added  during 
the  reaction  te  maintain  alkaline  conditions.  The  reaction  mixture  was 
then  extracted  vlth  ether,  dried  over  anhydrous  potassium  carbonate, 
and  distilled. 

On  the  following  pages  all  syntheses  are  described  Individu- 
ally and  each  description  Is  followed  by  a date  sheet  which  tabulates 
sons  properties  of  the  compound. 

* 


68 


Xa  a 200  ml. , three— necked  flask,  fitted  with  mechanical 
stirrer,  thermometer,  and  dropping  funnel,  mas  placed  17.78  g.  (0.25 
mole)  of  pyrrolidine  dissolved  In  50  ml.  of  mater.  The  mixture  mas 
oooled  to  10*  and  25  g.  (0.265  *ole)  of  methyl  chloroearhonate  mas 
added  over  a period  of  forty-five  minutes,  keeping  the  temperature  belem 
15*.  The  reaction  mas  kept  alkaline  hy  the  addition  of  a saturated  so- 
lution of  potassium  carbonate.  .After  the  addition  of  methyl  chloro- 
oarbonate  had  been  completed,  the  mixture  mas  stirred  for  tmo  hours  at 
room  temperature.  The  reaction  mixture  mas  extracted  mlth  ether  and 
the  other  extract  dried  over  anhydrous  potassium  carbonate  for  six 
hours.  The  solution  mas  decanted  and  low-bolllng  materials  mere  re- 
moved by  use  of  mater-pump  vacuum.  1-Oarbomethoxypyrrolldlne  mas  col- 
lected at  90-91*  at  20  mm.  The  yield  mas  15  g.  (or  46.601) • 


69 


liquation  for  Synthesis: 

0 


♦ 2 Ml  ♦ BjO  + C02 


Molocular  formula  . * C^H^SOg 

Molocular  Weight * • 129.16 

Bolling  Point 90-91*/20  an. 

n25D 1.4560 

field  of  Produet,  % 46.6 

Soluble  in  Bthanol  and  Ither 

Insoluble  in Water 

Analysis:  — Vitrogen,  £ Calculated . 10.84 

10.69 


Pound 
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1-Carbethoxyprrrolldlne 

la  a 200  ml.,  three-necked  flask,  fitted  with  mechanical 
stirrer,  thermometer,  and  dropping  funnel,  was  placed  23. 7 g.  (0.333 
■ole)  of  pyrrolidine  dissolved  in  50  ml.  of  water.  She  mixture  was 
cooled  to  10°  and  38  g.  (0.35  mole)  of  ethyl  chi or o carbonate  was  added 
ever  a period  of  one  hour  and  thirty  minutes  keeping  the  temperature 
below  15*.  The  mixture  was  kept  alkaline  by  the  addition  of  a saturated 
solution  of  potassium  carbonate.  After  the  addition  of  ethyl  chloro- 
earbonate  had  been  completed,  the  mixture  was  stirred  for  two  hours  at 
room  temperature.  Che  reaction  mixture  was  extracted  with  ether  and  the 
ether  extract  dried  over  anhydrous  potassium  carbonate  overnight.  The 
solution  was  decanted  and  low-boiling  materials  were  removed  by  use  of 
water-pump  vacuum.  1-Carbethexypyrrolidine  was  collected  at  98-99*  at 
20  mm.  The  yield  was  37.5  *•  («*  78.7£). 
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l^rtethoxyoyrrolldlAft 


Squat ion  for  Synthesis* 


0 

. 

♦ 2 Cl-O-O-C^  ♦ I2C03 


2 KOI  ♦ HjgO  ♦ C02 


Molecular  Formula c>f\yT‘02 

Molecular  Weight 143.18 

Bolling  Point 98-99*/20  am. 

n25D 1.4523 

Yield  of  Product,  $> 78.7 

Soluble  in  Sthanol  and  Ether 

Insoluble  In  ...........  Water 

Analysis:  — Nitrogen,  % Calculated 9.78 

Pound  . 9.70 


Votes  This  Is  net  a new  compound,  hut  was  node  by  the  reduction  of 
1-oarbethoxypyrrole  (45). 
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1-Carbo-n-propoxyprrroUdlftft 

In  a 200  ml. , three-necked  flask,  fitted  with  mechanical 
stirrer,  thermometer,  and  dropping  funnel,  was  placed  17.78  g.  (0.25 
mole)  of  pyrrolidine  dissolved  in  50  ml.  of  water.  The  mixture  was 
cooled  to  10*  and  32  g.  (0.261  mole)  of  ft-prepyl  chlorooarhonate  was 
added  over  a period  of  one  hoar  and  fifteen  minutes  keeping  the  tem- 
perature below  15*.  The  mixture  was  kept  alkaline  by  the  addition  of 
a saturated  solution  of  potassium  carbonate.  After  the  addition  of 
g-propyl  ehloroearbonate  had  been  completed,  the  mixture  was  stirred 
for  two  hours  at  room  temperature.  The  reaction  mixture  was  extracted 
with  ether  and  the  ether  extract  dried  ever  anhydrous  potassium  carbon- 
ate overnight.  The  solution  was  decanted  and  lov-bolling  materials 
were  removed  by  use  of  water-pump  vacuum.  1-Garbo-g-prapoxypyrroll- 
dlne  was  collected  at  109-110.5*  at  20  mm.  The  yield  was  32  g.  (or 
81.5*). 


l«CarT>o»a^pro7?o^rpyyrolMiBft 


Equation  for  Synthesis: 


0 

II 


2 CI-O-O-CHjj-C^-CKj  + I2003 


ch2^ 

«2-® V 


2 | * ^B-C-O-CHg-CHg-O^ 


+ 2 KC1  + 


V 


♦ CO. 


Molecular  Formula  . 
Molecular  Weight  . 
Boiling  Point  • . 

A 

Yield  of  Product,  i> 
Soluble  In  .... 


°aV°2 

....  157.21 
109-110. 5*/20  ran. 
....  1.4504 

81.5 

Ethanol  and  Bther 


Insoluble  in Water 

Analysis!  — Nitrogen,  £ Calculated  8.91 

Found 8.80 


1-Oarho-o-butoxrpvrrolldlae 


In  a 200  ml.,  three-necked  flask,  fitted  with  mechanical 
stirrer,  thermometer,  and  dropping  fennel,  was  placed  10.64  g.  (0.15 
mole)  of  pyrrolidine  dissolved  la  50  ml.  mater.  The  mixture  was 
cooled  to  10*  and  22  g.  (0.161  mole)  of  ft-butyl  ehlorocarhonate  was 
added  ore r a period  of  one  hour  keeping  the  temperature  below  15*. 
the  mixture  was  kept  alkaline  hy  the  addition  of  a saturated  solution 
of  potassium  carbonate.  After  the  addition  of  butyl  ehlorocarhonate 
had  been  completed,  the  mixture  was  stirred  for  one  hour  at  room  tem- 
perature. fhe  reaction  mixture  was  extracted  with  ether  and  the  ether 
extract  dried  over  anhydrous  potassium  carbonate  overnight,  fhe  solu- 
tion was  decanted  and  low-belling  materials  were  removed  by  use  of 
water-pump  vacuum.  l-Carto-^-butoxypyrrolldlne  was  collected  at  126- 
126*  at  20  mm.  fhe  yield  was  13  g.  (or  (?0jJ). 
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1-Carbo-n-fruto; 


WWIfJl! 


lldlP« 


Equation  for  Synth® slot 


0 

n 


CBL-CBLv 

2 I Z)l-H  ♦ 2 Ol-O-O-CEg-CHg-Cmjj-CH,  ♦ IgCOlj 

CHg-CEj' 


2 ♦ 2 *01  ♦ HgO  ♦ COj 


Molecular  Formla  . C^K^BO^ 

Molecular  Weight  . 171.2& 

Bolling  Point  126-128°/20  an. 

•25d l M25 

Held  of  Product,  % 70 

Soluhlo  in  Ethanol  and  Ether 

Insoluble  in... Miter 

Analysis)  — Nitrogen,  f Calculated 8.18 

8.0t 


Pound 


l-Cerb  o~l s o-but oxroyrrolldittc 


la  a 200  nl.,  three-necked  flask,  fitted  with  Mechanical 
stirrer,  thernoaeter,  and  dropping  funnel,  was  placed  10.64  g.  (0.15 
mole)  of  pyrrolidine  dissolved  In  50  al.  of  enter.  She  Mixture  was 
cooled  to  10*  and  22  g.  (0.161  nole)  of  loo-butyl  chloro carbonate  was 
added  over  a period  of  forty-five  Minutes  keeping  the  temperature  below 
15*.  The  Mixture  was  kept  alkaline  by  the  addition  of  a saturated  solu- 
tion of  potassium  carbonate.  After  the  addition  of  iso-butyl  ehloro- 
earbonate  had  been  completed,  the  mixture  was  stirred  for  one  hour  at 
room  temperature.  The  reaction  Mixture  was  extracted  with  ether  and 
the  ether  extract  dried  over  anhydrous  potassium  carbonate  several 
hours.  The  solution  was  decanted  and  low-boiling  materials  were  re- 
newed by  use  of  water-pump  vacuum.  1-Carbo-iso-butoxypyrrolidlne  me 
collected  at  121.5-122*  at  20  an.  The  yield  was  18.6  g.  (or  72. 5$). 
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l-C&rto-lso^utoxypyxToUdlng 


liquation  for  Synthesis: 


Molecular  Toraanla  . 
Molecular  Weight  . 
Bolling  Point  . . 

.«» 

TleXd  of  Frodoot,  i 


W* 

. . . . . 171.24 
121.5-122*/  20  an. 

1.4497 

72.5 


Soluble  la  Ethanol  and  It  her 

Insoluble  In Water 

Analysis:  — nitrogen,  £ Calculated  • 8.18 

Pound  7*98 
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In  a 200  ml.,  three-necked  flask,  fitted  with  mechanical 
stirrer,  thermometer,  and  dropping  funnel,  was  placed  10.64  g.  (0.15 
sole)  of  pyrrolidine  dissolved  in  50  ml.  of  water.  The  mixture  was 
eeoled  to  10*  and  24  g.  (0.159  mole)  of  jj-aayl  chloroc&rhonate  was 
added  over  a period  of  one  hour,  keeping  the  temperature  below  15*. 

The  mixture  was  kept  alkaline  by  the  addition  of  a saturated  solution 
of  potassium  earbonate.  After  the  addition  of  n-arayl  ehlorocarbonate 
had  been  completed,  the  mixture  was  stirred  for  one  hour  at  room  tem- 
perature. The  reaction  mixture  was  extracted  with  ether  and  the  ether 
extract  dried  over  anhydrous  potassium  carbonate  overnight.  The  solu- 
tion mis  decanted  and  low-boiling  materials  were  removed  by  use  of 
water-pump  vacuum.  l-Carbo-a-amoxypyrrolidine  was  collected  at  140- 
142*  at  20  mm.  The  yield  was  21.1  g.  (or  76.#). 
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1-Oarb  o-^t-ajQQxyp  yttqJ.  Id  i_n^ 


Equation  for  Synthesis: 

0 

CH_-GH_v 

2 | 2 2)S-H  ♦ 2 Ol-O-O-CHg-CHg-OHg-  CNg-CIL  ♦ IgCOj  

0 

2 ^^^^Xo-C^-CHg-C^-CHg-Caj  ♦ 2 B1  + EgO  ♦ C02 

Molecular  Pornrnla  • • °ioH191I®2 

Molecular  Weight  185.27 

Boiling  Point  l40-lh2*/20  am. 

n23D  l.*527 

■ i • r • * ' • * x 

Tield  of  Product,  £ 76.3 

Soluble  in Ethanol  and  Bther 

Insoluble  in... Water 

Analysis:  ~ Nitrogen,  £ Calculated 7*58 

. .1  * },  > . * * I 1 I-  < « * « * * • * » * » » t 

Pound  . 7.3° 
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In  a 200  ml.t  three-necked  flask,  fitted  with  mechanical 
stirrer,  thermometer,  and  dropping  funnel,  mas  placed  10.64  g.  (0.15 
mole)  of  pyrrolidine  dissolved  in  50  ml.  of  mater,  fhe  mixture  mas 
cooled  to  10*  and  26  g.  (0.158  mole)  of  &-hexyl  chlorocarhonate  mae 
added  over  a period  of  one  hour,  keeping  the  temperature  helom  15*. 

The  mixture  mas  kept  alkaline  hy  the  addition  of  a saturated  solution 
of  potassium  carbonate.  After  the  addition  of  ft-hexyl  chlorocarhonate 
had  been  completed,  the  mixture  mao  stirred  for  one  hour  at  room  tem- 
perature. The  reaction  mixture  mao  extracted  mith  ether  and  the  ether 
extract  dried  over  anhydrous  potassium  carbonate  for  several  hours. 

The  solution  mas  decanted  and  lorn-boiling  materials  mere  removed  by 
use  of  mater-pump  vacuum.  l-Carbo-^-hexoxypyrrolidlne  mas  collected 


at  153.5-154*  at  20 


The  yield  mas  23.9  g.  (or  80.2^). 


81 


1-Oarbe-n-toexoxypyrroHAlM 


Equation  for  Synthesis i 


0 

II 

♦ 2 Ol-C-O-CHj-CHg-CHg-C^-C^-CHj  ♦ IjMy 


2 H-c_o-c  h2-ch2-oh2-ch2-ch2-ch3  ♦ 2 Kl  + HgO  ♦ 


00, 


Molecular  Formula  • 

Molecular  Weight  

Boiling  Point 

n2*D 

Yield  of  Product,  i» * 

Soluble  in 

Insoluble  in  

Analysis t — Fitrogen,  J ( Calculated 


. . . ollH21io2 

199.29 

153.5-15^*/20  ». 

I.4522 

80.2 

Bthanol  and  Ither 

Water 

7.03 

6.86 


Pound 
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SUMMARY 

▲ series  ©f  seven  1, 2-epoxy-3-aryloxypropanes  were  prepared 
for  use  as  intermediates  In  the  production  of  compounds  for  pharmaco- 
logical studies.  The  Intermediates  used  are  not  new  to  the  literature, 
hut  vers  prepared  hy  a method  different  than  those  reported  with  the 
ezoeption  of  1 , 2-spoxy-3-phenoxypropane . 

1 , 2-3poxy-3 -aryloxypropanee  were  reacted  with  three  hetero- 
cyclic amines  and  nineteen  compounds  are  reported  which  are  new  to  the 
literature.  Sjdrogenchlerlde  derivatives  were  made  of  thirteen  of 
these  compounds  and  their  properties  are  recorded. 

Seven  chlerocarhonate  derivatives  of  pyrrolidine  have  been 
prepared  for  pharmacological  studies  and  are  all  new  to  the  literature 
with  the  exception  of  l~oarbethoxypyrrolidine  which  had  been  reported 
obtained  from  a method  different  from  that  which  was  used  in  this  In- 
vestigation. 
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